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President-Sir WELDON DALRYMPLE-CHAMPNEYS, Bart., M.A., D.M., F.R.C.P. [April 20, 1955] DISCUSSION ON SOME DISEASES OF PETS TRANSMISSIBLE TO MAN Professor S. P. Bedson: Psittacosis IT has been realized for some eighty years now that birds of the parrot family suffered from an infectious disease to which man was susceptible. For a long time the evidence in support of this belief was solely epidemiological but proof was provided when during the pandemic of 1930, the same infective agent was isolated from both human and psittacine cases of the disease. This agent is a large basophilic virus belonging to the psittacosislymphogranuloma group which modem practice places with the rickettsiales.
Natural host range.-One of the most important advances in our knowledge of this group of closely related viruses concerns their natural host range. In 1930 it was believed that the natural hosts of psittacosis virus were confined to the order psittaciformes. It was known that other birds were susceptible, the canary and the Java sparrow for instance, and that human infections might be derived from such non-psittacine sources. But this did not seem to conflict with the conception of psittacine birds as the sole natural hosts since infection in non-psittacine birds could usually be traced to parrots in bird shops or pet stores. This belief was short-lived. A severe form of atypical pneumonia occurring in the late summer and confined very largely to middle-aged women which had made its appearance in the Faroe Islands was thought to be psittacosis and to have its origin in the newly fledged fulmars which the natives caught and used for food. This was confirmed by Haagen and Mauer (1938) when they isolated psittacosis virus from both fulmars and the affected Faroese. Two years later Pinkerton and Swank (1940) showed that a fatal disease which developed in some of their experimental pigeons on a thiamine-deficient diet was due to a virus of the psittacosis group, and the same year Coles (1940) of Onderstepoort in South Africa found infection with a psittacosis virus in a pigeon flock. Since that time the avian host range of the psittacosis viruses has been progressively extended so that to-day at least seventy species of birds belonging to ten orders, including the psittaciformes, are known to be susceptible. In addition, infection with related viruses has been found in several species of mammal; these include the virus of mouse pneumonitis (Nigg, 1942; Gonnert, 1942) , the virus of cat pneumonia (Baker, 1944) , the virus of enzootic abortion of ewes (Stamp, et al., 1950) , a virus isolated from the intestinal tract of calves (York and Baker, 1951) , one found causing disease in opossums (Roca-Garcia, 1949) and the virus of sporadic encephalomyelitis of cattle (Wenner, et a!., 1953) .
Interrelationship of the viruses of the psittacosis group.-The question now arises as to the relationship of these viruses commonly referred to as belonging to the psittacosis group. Similarity in size and staining affinities and the facts that they pass through the same sequence of developmental forms when multiplying and share an antigen in common undoubtedly indicate a relationship. But there are other tests which can be applied to this problem: experimental host range, infectivity by different routes in the same animalthe mouse and pigeon in particular-neutralization tests made with sera prepared in the domestic fowl and toxin-antitoxin neutralization tests. The evidence which these tests has provided suggests that the avian strains are more nearly related to one another than they are to the mammalian strains. It would appear that the mammalian viruses differ AUGUST sufficiently from one another to be given specific status whereas the avian strains form a much more compact group representing, in all probability, varieties of the same species. Some authorities would divide the avian strains into psittacosis virus, the classical psittacine strains, and ornithosis virus embracing those strains found in non-psittacine birds; it is by no means clear that such a division is justifiable.
Susceptibility of man to these viruses.-There is no really good evidence that the various mammalian viruses are responsible for disease in man. The possibility that the virus of feline pneumonitis might at times infect man has been mentioned but never established. And a strain of virus was isolated from atypical pneumonia in man at Ann Arbor which closely resembled mouse pneumonitis virus in its characters. Recently Giroud and Jadin (1954) have suggested that outbreaks of a febrile exanthem in natives in the Kivu province of the Belgian Congo, which they had shown to be due to a virus of the psittacosis group, might have had their origin in their herds of cattle, sheep and goats with which the natives lived in close proximity. At the time and place of the human outbreaks abortion was occurring in the cows, sheep and goats and Giroud and Jadin obtained some evidence that this disease in the beasts was also due to a psittacosis-like virus; in addition they refer to a case of abortion in a native woman which was possibly due to the same agent. The evidence advanced is insufficient, however, to enable one to adjudge this work so that unequivocal proof of a mammalian virus producing human disease is still awaited. Even though some of them may be pathogenic for man it would not seem that they are highly so since these various mammalian viruses have been worked with quite extensively in the laboratory yet no instances of laboratory infection have been reported. On the other hand the avian strains of virus all seem to be pathogenic for man, some of them highly so. In addition to the infections from psittacine sources, human cases resulting from contact with pigeons, ducks, domestic fowls, turkeys, pheasants, fulmars and canaries are on record.
Relative importance ofpsittacine andnon-psittacine birds as the source ofhumanpsittacosis.-The question now arises as to the relative importance of psittacine and non-psittacine birds in the causation of human disease. Quite apart from the scientific interest attaching to this question it has a practical side to it of real importance since the answer might well determine the attitude of a country to the control of the importation of psittacine birds. As psittacosis is not a notifiable disease accurate figures concerning its incidence are not available, but the figures in Table I (Bumet, 1935 (Bumet, , 1939 and from the Argentine (Parodi and Silvetti, 1946 Salmonellosis Salmonella have been isolated from practically all animal species which have been examined. A discussion on the public health importance of these bacteria in domestic pets, therefore, should take into account all species of animals which might be kept in the home, backyard or garden. Animals kept under these conditions are frequently handled, especially by children, who are more susceptible than adults to infection with salmonella. Dogs and cats constitute the majority of domestic pets in this country. Other animal species which have close contact with the human population in the home include mice, rats, rabbits, guinea-pigs, hamsters, hedgehogs, tortoises and various species of birds, particularly pigeons, budgerigars, canaries and parrots. All these are susceptible to infection with the genus salmonella, and the type of disease resulting may vary from the symptomless fEcal excreter to the animal which suffers from a severe and often fatal generalized infection. Owing to the limited data available concerning the incidence and pathogenesis of salmonella in some of these animal species, a detailed consideration of this subject must be limited to a few species only, while only brief reference can be made to the possible public health significance of salmonellosis in other species.
Dogs.-Incidence: The bulk of information about the incidence of salmonella in dogs has been obtained only during the last decade or so, and is sufficient to show the importance of dogs as carriers of salmonella and potential sources of infection for man. The wide variation in the incidence of salmonella in the feces of clinically normal dogs, as shown by different surveys, emphasizes the importance of relating these results to the conditions under which dogs may be kept. Table I shows the incidence of salmonella in the faces of domestic and kennel dogs. The term "domestic dog" refers to those animals which, at the time of examination, were living in domestic premises or which had been kept in kennels for only a few days under conditions where it may be considered that the survey result reflected the incidence of salmonella in the dogs during their domestic lives (Cruickshank and Smith, 1949; Adler et al., 1951) . In contrast, "kennel dogs" refer to those animals which had been kept under communal conditions of feeding and contact which would predispose to an increase in infection in groups of animals. Table I shows that the incidence of salmonella in faces from domestic dogs varied from 1-0 % in the London area (Cruickshank and Smith, 1949) to an average of 15% in Florida, IU.S.A. (Mackel et al., 1952) . Moreover, the incidence from clinics in different parts of the State of Florida varied from 1.9 % to as high as 41.0% in the region of Homossassa. In non-urban areas around Pullman, Washington, Gorham and Garner (1951) found an incidence of approximately 1.0% only in canine faces. Varela et al. (1951) found an incidence of 9 % in Mexico City. In contrast, the occurrence of salmonella in the faces of kennel dogs was, with one exception, uniformly higher than domestic dogs, showing an incidence of approximately 18 to 36%. (Wolff et al., 1948; Kintner, 1949) . Although similar relationships between salmonella and intercurrent diseases have been recognized in other animals, Smith and Buxton (1950) did not find a noticeably higher incidence among dogs in the London area suffering from canine distemper or hard pad disease as compared with those which were not suffering from these virus diseases. The relatively high incidence of salmonella in dogs in the U.S.A. may result largely from the feeding of infected foodstuffs (Kintner, 1949; Wolff et al., 1948; . Although this may not be the sole cause, the feeding of dried egg preparations (Wolff et al., 1948) and the presence of salmonella in a high percentage of various dog foods which have been examined by different workers would indicate that infected foodstuffs constitute an important factor predisposing to a high incidence of salmonella in dogs.
Cats.-The incidence of salmonella in the fieces of cats has not been the subject of so much investigation as in dogs. In the London area, Cruickshank and Smith (1949) found an incidence of 1 4%, while in a non-urban area of the U.S.A. Gorham and Garner (1951) failed to isolate a salmonella from the faeces of approximately 90 cats. Around Los Angeles and Honolulu, Ball (1951) isolated salmonella from the faces of 4 out of 200 cats. In contrast, Mackel et al. (1952) examined cats which were in contact with known infected dogs and found an incidence of 12-1 % infection in the faces. Thus, from these limited observations alone, it is clear that, as in dogs, the incidence of salmonella infections among cats may be subject to wide variations, depending upon the conditions under which these animals live. Infected foodstuffs, including wild mice, meat and eggs may be some of the more common sources of infection.
Pigeons.-For many years it has been known that salmonella, particularly Salm. typhi murium, causes diseases among pigeons. It is a common practice to keep these birds in lofts situated in the garden or backyard, where they come into close contact with members of the family who look after them. Among adult pigeons, the symptomless fecal excreter ofSalm. typhi murium is not uncommon. Cruickshank and Smith (1949) found an incidence of 2 25 % in the faces of pigeons in London. The incidence among groups of pigeons in different lofts may vary. While in some it may be low or even absent, in others the incidence may be extremely high, especially among those birds which have recently survived an outbreak of disease. There exists a potential risk of human infection from dust and feces contaminated with salmonella in addition to the risks from the consumption of pigeon eggs and meat which may be similarly infected. t Other animal species.-A variety of other animal species may be kept as pets in the house or garden. It is known that many of these, including mice, rats, rabbits, hamsters, guineapigs and ornamental birds, are susceptible to infection with salmonella. Reports of such diseases usually concern colonies of animals among which an epidemic has produced clinical symptoms and a variable mortality rate. However, the incidence of salmonella among those animals which are kept singly or in pairs as domestic pets is unknown. It should be remembered that the introduction ofinfection to these domestic pets, either from contaminated food or from contact with infected wild mice or rats, may lead not only to a clinically recognizable form of the disease but also to the symptomless frcal excreter. Tortoises are also known to be carriers of salmonella (Boycott et al., 1953) As far as fungi are concerned much work is being done, and the setting up of a section at Weybridge to study the incidence of fungi in domestic animals is a step forward. The medical profession, too, is aware of the incidence of fungi on farm workers and liaison between the two professions should lead to active measures being taken to control the spread from animal to man. New fungicides are being developed, but their application is often faulty so that the fresh lesions are often left untreated and the preparation applied to the healed lesion.
Immunity to parasitism is associated with age, and although the mechanism is not completely understood, experiments have shown that young animals do not seem to be able to produce antibodies or phagocytic cells in response to a parasite attack as rapidly as do adult animals.
A state of premunition often exists in host-parasite reactions and the parasite becomes active again only when the host's resistance is lowered.
A feature of both ecto-and endo-parasitism is host specificity. The main effects produced by the bite of a parasite are redness and swelling of the skin with varying degrees of itching and pain, which result in continual restlessness.
The effects vary according to the parasite, but most blood-suckers act by the injection of an anticoagulant. The reaction of the body to arthropod bites appears mainly to be allergic, and it varies from animal to animal. It is possible, for instance, for lice and ticks to produce such reactions as urticaria, fever, body aches, &c., and it seems probable, therefore, that the unthriftiness seen in animals heavily infested with parasites may not be due entirely to loss of blood and local irritation.
Mr. Brander then described the life cycle of the parasites, the symptoms and treatment of sarcoptic, psoroptic, notoedric and demodectic mange in the smaller domestic animals. Benzene hexachloride is the most useful of the modern insecticides; two treatments at an interval of ten to fourteen days are necessary. Lice have marked host specificity but dog lice which are hosts of the cystic stage of the tapeworm, Dipylidium caninum, may pass from the dog to children. Fleas are not so definitely host specific and not infrequently attack abnormal hosts. Since part of the life-cycle is passed off the host eradication requires, in addition to treatment of the infected animal, attention to the house and sleeping place; the most useful insecticides for this purpose are derris and benzene hexachloride. Bed bugs feed on rabbits, mice and rats as well as on man.
The types of ringworm caused by fungi belonging to the genera microsporon and trichophyton were described and their diagnosis and treatment discussed.
